Investment funds in diff erent types of fi nancial assets are motivated by investors' expectation to realize a profi t. Since the expected return is not always certain, the investor is faced with a risk of his investment not giving results in accordance with the expectations. Therefore, the consideration of risk by which the concrete placement is hampered should not be neglected or le$ to intuition. An incorrect risk assessment can result in a lack of the expected return or a loss of a capital investment. The global fi nancial crisis has indicated on the possible absence consequences of the comprehensive risk management, in other words, the inadequate perceiving of all the risks and their interdependencies. In this paper, the system of managing risks including their early identifi cation, assessment, measuring and risk control is analyzed. At the same time, models providing an eff ective portfolio diversifi cation in the function of reducing an investment risk have been analyzed. It is indicated that risk management requires the process fl exibility without strongly relying only on mathematical models that failed to identify the growth of a systemic risk.
INTRODUCTION
In the second half of XX century, the fi nancial sector went through numerous changes that infl uenced the change of the institutional structure of the functioning of the fi nancial system. This contributed to the expansion to the scope of the activities carried out by fi nancial institutions, as well as to an increase in investors' exposure to numerous risks of imminent fi nancial activities. Therefore, it is necessary to identify and analyze the changes that dynamically developed thanks to the globalization of fi nancial fl ows, deregulation, fi nancial innovation and information technology. The eff ort is focused on the fact that, under certain conditions, regularities in the emergence and development of a certain fi nancial phenomenon can be detected. In order to reduce possibilities for the development of a new fi nancial-system crisis, it is necessary to perform the activity of improving the risk management process in fi nancial fl ows.
Although the existence of risk has always been in confl ict with a man's aspirations to pursuing civilizational progress, without the presence of risk the progress would be lagging or would signifi cantly be slower. The economic reality of modern market economies confi rms the emergence of new risks as well as the modifi cation of the existing ones. The ability to identify potential risks, quantify them, identify the consequences and take appropriate strategies is what makes the modern fi nancial sector diff erent from the fi nancial sector in the past. Although risk-taking always was closely related to the basic activities of fi nancial institutions at the end of the 1980's, fi nancial institutions did not have an independent function of risk management, nor was the risk management concept widely known.
Considering the above-mentioned, the case study will be focused on the study of the alternative approaches to managing risks in fi nancial fl ows. The aim of the research is to perform an overall analysis of the risk management of portfolio securities using modern portfolio theory. The key hypothesis which the paper is based on begins as follows: if a set of securities are given within the selection that can be made, the portfolio theory provides an opportunity for an investor to decide which combination of securities produces the highest return for the given level of risk. Taking into account the complexity of these issues, a set of methodological procedures and techniques will be used to allow the testing of the established hypothesis in the research process. The result of the applied research will be the understanding of individual situations, i.e. the case that is being investigated, by comparing the selected relevant indicators that are being studied.
Taking into account the defi ned subject, the aim and the hypothesis expressed in the paper, fi rst, the concept of risk in fi nancial business will be introduced. Then diff erent approaches of managing risks in modern fi nancial fl ows will be analyzed. In order to improve the risk management process in the focus of the analysis, the portfolio risk of securities will be measured. Since the accuracy of constructing an optimal portfolio depends on a degree of the compliance of the characteristics of the real environment with the accomplished assumptions, the purpose of such an analysis is to determine whether it is possible to reliably apply modern portfolio theory in a real environment.
REVIEW OF PREVIOUS RESEARCH
The growth of the fi nancial market instability and an increase in systematic risks caused risk management in fi nancial business to represent one of the most researched areas in fi nancial fl ows today. One of the fi rst a% empts to understand the trade-off of risk and an expected return belongs to Markowitz (1952) . Studies have shown that, by portfolio diversifi cation, one can construct a portfolio with the best performances. Also, by a gradual diversifi cation, an unsystematic risk can be eliminated, while the remaining systemic risk shows that the return of almost every security depends on the performance of a market and uncertainties related to general economic trends. The researches done on diff erent share markets have shown that on average 50% of the risk is eliminated by unexpectedly forming the selected portfolio of fi ve to ten shares (Whitmore, 1970) . The same research showed that the portfolio risk cannot signifi cantly be reduced by increasing the number of shares from ten to more. Also, studies conducted by McEnally and Boardman (1979) refer to the bond market, suggesting that the impact of a diversifi ed bond portfolio is highly correlated with fi ndings related to the ordinary market share.
A contribution to the portfolio theory was made by Sharpe (1964) , who developed a capital asset pricing model (Capital Asset Pricing Model, CAPM) and Ross (1976) , who formed an arbitrage pricing model (Arbitrage Pricing Theory, APT). These models represent a base to assess the value of securities under conditions of the existing equilibrium in the fi nancial market. The models are developed on certain assumptions which the market economy conditions simplifi ed. Therefore, a signifi cant number of required input data for portfolio selection are reduced, as well as their limited applicability in the current economic conditions. Certainly, the most important lack of modern portfolio theory is its ignoring the fact that, during the crisis, correlation coeffi cients tend to unite, so the benefi ts of diversifi cation disappear (Fabozzi & Modigliani, 1996) . In response to the increasing number and intensity of risk in terms of methodology, the value-at-risk method (Value at Risk, VaR) represents a natural progression of the portfolio theory (Beder, 1995) . VaR expresses risk as the maximum possible loss of a portfolio due to adverse market trends during the defi ned time for a given probability, assuming that such a portfolio is not managed during the period (Hull, 2010) . The application quality of this model is that, with a certain level of statistical confi dence, the represented value at risk will not be lost in the defi ned time horizon.
However, it should be noted that the application of VaR in practice has a number of signifi cant limitations related to the existence of the assumptions of the normality and stationary distribution of return series (Kim & Finger, 2000) .
In terms of the original methodology by Markovic, all known portfolio models have until now been characterized by portfolio diversifi cation and optimal portfolio construction (Back, 2010) . Although in the theoretical models there is an assumption that diversifi cation is the best choice in practice, it is not the case. Namely, in order to understand the possibilities of diversifi cation, as a strategy of action, researching it has revealed that average results are generated by diversifi cation (Semmler, 2011) . In that way, diversifi cation corresponds to those investors in the fi nancial market who cannot reliably estimate trends in the future, as well as those who have an aversion to risk (Rubinstein, 2002) .
CONCEPT OF RISK IN FINANCIAL MANAGEMENT
In terms of globalization, the deregulation and intense development and application of information technology correlates with the growth and interdependence of fi nancial fl ows. Correlation and interdependence are assumptions of positive and negative synergies (Đuričin, 2009) . Theoretical arguments in favor of interdependence are based on the fundamental theorem of welfare economics (competition in the market provides a Pareto optimality) and the theory of an effi cient fi nancial market (all pieces of information on the fi nancial market are immediately and fully incorporated in decisions made by market participants) (Eatwell, 1996) . On the other hand, a moral hazard is a negative phenomenon easily convertible into turbulence diffi cult to predict. The economy of moral hazard creates an imbalance between the created value in the real sector and issued values in the fi nancial sector. The stated imbalance forms a "speculative bubble" -once it bursts, the economy of moral hazard ceases to exist; however, the bursting of such a "speculative bubble" causes a crisis inducing a cascading eff ect expanding to the global economy. The mentioned imbalance forms a "speculative bubble" which, when it bursts, makes the economy of moral hazard cease to exist; however, the bursting of such a speculative bubble causes a crisis inducing a cascading eff ect expanding to the level of the global economy.
In a global environment, risk becomes an inseparable component of the economic activities of participants in the real and fi nancial sectors. Risk is associated with an uncertainty in the realization of future outcomes. In a broader sense, risk represents a possibility of the occurrence of an unexpected event which can lastingly aff ect its objectives. Simultaneously, consequences can be both positive and negative. However, in a narrow sense, risk represents a chance for an adverse event to occur. This is a situation where there is a real possibility of a negative deviation from a desired outcome, in other words, the realization of risk will negatively aff ect the achievement of defi ned goals.
The probability of an actual deviation of a desired outcome is the key determinant in defi ning risk. Investors tend to achieve high returns on their investments; however, the majority of them have an aversion to risk. Risks reduce the marginal utility
Figure 1 Concave utility function
Source: Barucci, 2003, 21 
RISK MANAGEMENT PROCESS IN FINANCIAL TRANSACTIONS
Risk management is an integral part of the management activities in all sectors. It is a concept involving a set of coordinated activities of the management and controlling the organization in terms of risk (PD ISO/IEC Guide 73:2002) . In the changed management conditions, it is obvious that a new model of risk management based on the identifi cation of potential risks is needed, as well as their assessment and measurement, recognizing the consequences and, based on that, taking adequate strategies, such as avoidance, transfer, prevention and retention or risk storage (Figure 2 ).
158 Economic Horizons (2012) 14(3) , [155] [156] [157] [158] [159] [160] [161] [162] [163] [164] [165] [166] [167] [168] of wealth, because the function of utility is concave in relation to wealth (Figure 1) . The additional or marginal growth of wealth increases usefulness for successively smaller amounts, so that investors with a concave utility function have a decreased marginal utility of wealth. For any level of wealth, the given decline of wealth leads to a larger decrease in utility than the same increase in wealth leads to an increase in utility.
As can be seen, the utility level i.e. satisfaction grows less and less as wealth increases. The initial level of wealth wo implies the usefulness level from u(w 0 ). If wealth decreases by the amount of ∆w 1 = w 0 -w 1 , utility decreases by the amount of ∆u 1 = u(w 0 ) -u(w 1 ). On the other hand, if wealth increases by the same amount ∆w 2 = w 2 -w 0 , utility increases by the amount of ∆u 2 = u(w 2 ) -u(w 0 ). When marginal utility is reduced, ∆u 1 is always higher than ∆u 2 .
Rational investors, who have an aversion to risk, will not choose a risky investment off ering the same expected return as well as an investment free from risk. In fact, they are not willing to accept additional risk not compensated for by an additional return (risk premium). On the other hand, investors neutral to risk have a linear utility function showing the constant marginal utility of wealth and therefore will be indiff erent to the choice of a risk-free or risky investment off ering the same expected return. For these investors, ∆u 1 = ∆u 2 . Finally, investors accepting risk have a convex utility function showing an increasing marginal utility of wealth. Therefore, they will prefer risky investments, because in this case ∆u 2 > ∆u 1 .
Considering the above-mentioned, it should be noted that, in the last three decades, risk has been underestimated and/or passed on to others. This resulted in the change in the strategy towards risk in terms that investors' strategies highly denying being at risk evolved into strategies characterized by a high-risk liability. It is obvious that under conditions of the global fi nancial crisis and the recession, a ratio towards risk must change. Avoiding risks in terms of performing a low-level economic activity is not desirable. What is needed is managing risk, but in an intelligent way that contributes to value creation (Đuričin, 2009) .
Figure 2 The proces of risk management
Source: Crouhy & Robert, 2006, 2 This seemingly simple range of the presented activities indicates that a continual process of risk management is in question. However, the risk management process should not be viewed merely as a process of defense against risk, because fi nancial institutions choose the type and level of risk, the one acceptable for them to take. Most business decisions involve the sacrifi ce of the current return for the sake of future uncertain returns. Risk management and risk-taking are not contradictory activities, but they represent two sides of the same process. Exactly the expanded concept of risk management is not only based on the avoidance of risk, but also on the use of risk (Segal, 2008) . In the conditions of a low level of the economic activity, it is necessary that risks be managed in a way that will contribute to the choice of strategies bringing the highest value for the acceptable level of risk.
Sometimes it is seemingly a simple process of identifying risk which is complex, because it is diffi cult to draw a clear line at a point where one risk ends and another one begins. The methodology for quantifying risk is also very complex. Risk-quantifying measures are numerous and depend on the type of risk we want to assess. To quantify risks, the following ones are commonly used: the variance and standard deviation, the assessment of the net present value, the internal rate of return, the assessment of the invested capital, arbitration evaluation as well as the value at risk (Hull, 2010) .
A$ er quantifying risk and identifying the consequences, we step into a complex phase concerned with the selection approaches and instruments for risk management. Risks not compensated for by the desired return of a fi nancial institution are avoided. That can be achieved by selling fi nancial assets charged with this type of risk (for example, by securitization placement and/or entering into hedging transactions). The advantage of this method is that the risk emergence of an economic event loss disappears or is signifi cantly reduced. However, it also has several disadvantages. As one of the disadvantages it states the inability to avoid all risks which a company is exposed to. Another disadvantage is the fact that risk-related activities, by the rule, are profi table, so opportunity costs are high.
Risk transfer involves the transfer of risk, which the fi nancial institutions are exposed to, to the market participants willing to take risk. It is usually realized by purchasing insurance, marketing and receivables purchase on the spot market and entering into transactions on the futures market. Some risks are consciously taken over by fi nancial institutions. These are risks resulting from necessary daily activities, and are subject to moral hazard or those where there is no way to neutralize risk. When a decision is made on taking a certain risk, it is necessary that procedures for further risk management should be defi ned. One of the proven eff ective ways to manage risk is the diversifi cation of investments by decreasing the frequency of both good and bad outcomes, which reduces a probable occurrence of a loss.
If investment diversifi cation is impossible to accomplish, sometimes it is cheaper to establish a risk pool than pay insurance (Schroeck, 2002) . If any of these risk management instruments are impossible to apply, it is resorted to hold the required capital depending on the projection of an unexpected loss, and serves to cover the expected loss (Hull, 2010) .
For low-intensity high-occurrence-probability risks, the prevention and reduction of risk is recommended, while in the case of high-intensity high-occurrenceprobability risks, the risk-avoidance method is recommended. On the other hand, if the probability of occurrence is low and a risk is high, the method including the use of insurance is recommended, whereas in the case of low-intensity low-occurrence probability risks, risk-retention is recommended (Rejda, 2008) .
REQUIREMENT OF RETURN AND RISK
As it is well-known, the presence of risk does not prevent investors from investing their available resources in diff erent types of fi nancial assets. However, the presence of risk aff ects investors' expectations concerning future returns. In contrast to risk-free assets where return is certainly well-known, in the case of risky assets, a return an investor needs to accomplish is highly uncertain. Therefore, when investing in risky assets, a potential investor has certain expectations about the amount of the desired return his investment should generate. Such an expected level of return represents a minimum below which an investor is not willing to invest his fi nancial assets. A possibility of achieving a lower rate of return than the expected does a concrete risky investment . Standard investors' behavior means his expectation that he will realize a maximum return for an acceptable level of risk, regarding the minimal risk for a given level of return.
It is evident that investors who concentrate their wealth in one type of securities are rarely found. Because of the high transaction costs, a risk of an unexpected achievement loss increases . Instead, they tend to invest in a set of securities of diff erent types and characteristics, in other words, they invest in a securities portfolio. In that way, the high risk of an expected return can be reduced, which depends both on the absolute risk of each investment in the portfolio and the relation between individual investments within the portfolio. In case a portfolio is made by investments among which there is a low-range correlation of the variation of the expected future returns, a portfolio risk can be expected to be less than the sum of individual risky investments.
If the variance or the standard deviation is high, the dispersion of future returns around the expected return is also higher, i.e. the investor is exposed to a greater uncertainty. While the standard deviation for individual securities is higher than the portfolio of securities, the average return in individual securities is lower than the return of the portfolio. The portfolio return is an average assessed return of individual securities making the portfolio and can be presented in the following way (Blake, 2000) : (1) where: Considering that the portfolio return (t 1 ) will be highly uncertain at some future period, in the present (t 0 ), the expected return of the portfolio is weighted an average return of the expected return of individual portfolio elements where the probability of possible outcomes, in other words, the expected return of the portfolio is expressed by the expected average return on the individual securities in all possible future scenarios, weighted by the probability that this scenario happens are used as weights: (2) where:
the expected portfolio return, the expected return of i securities in the portfolio.
Using equations (1) and (2), the portfolio variance (or portfolio risk) is presented in the following way (Blake, 2000) : In order to measure a portfolio risk, it is necessary to know not only the variance of the securities forming the portfolio, but the correlation of the expected return as well, in reference to the degree and directional movement of agreement from the expected returns of (Figure 3a) . If returns on securities are perfectly (negatively) correlated, the correlation coeffi cient is -1 (Figure  3b ). When returns are uncorrelated, the correlation coeffi cient has the value of zero (Figure 3c) . A rational investor who has an aversion to risk will perfectly choose negatively correlated returns, i.e. a risk-free portfolio (Sharpe, Alexander & Bailey, 1995) . If there is a weak connection between each pair of investments, then the portfolio risk can be expected to be lesser than the sum of individual risky investments in the portfolio. In general, the weaker the correlation between the securities the greater the impact of diversifi cation on reducing variability.
An overall portfolio risk, i.e. the standard deviation of a portfolio, decreases with an increasing number of securities in the portfolio. Thus the threshold at which the total portfolio risk is reduced to the market or systemic risk is very low. Therefore the risk of a totally diversifi ed portfolio depends on the market risk of securities included in the portfolio. The measure of systematic risk is β coeffi cient. It measures the sensitivity of individual securities return to a change in the market return portfolio. If a market index rises, the value of particular securities, regardless of a diversifi cation degree, will have an increasing trend. If the market index is declining, the actual value of securities will be decreasing as well. The beta coeffi cient is a linear measure of that relation ( Figure  4 ). If there is a direct proportionality between a return of individual securities and a market portfolio return, the value of the beta coeffi cient is one (β = 1). The return rate of securities will fl uctuate in a long term in the same direction and degree as well as the rate of return on the market portfolio. In the case when the value of the beta coeffi cient is higher than one (β > 1), a change in the rate of a return on securities is higher than a change in the market portfolio (aggressive investment).
In the case when the value of the beta coeffi cient is less than one (β < 1), the investment promises a lower return from an additional return of a market portfolio (defensive assets).
The beta coeffi cient of the individual investments in the securities portfolio determines the risk level of that portfolio. The beta coeffi cient of a portfolio is determined as the weighted mean of the beta coeffi cient by individual members of the portfolio. The percentage share of investments in a portfolio is commonly used as a weight. The mathematical statement of the stated is (Fabozzi & Modigliani, 1996) :
where:
β p -the beta coeffi cient of a portfolio, β i -the beta coeffi cient of i portfolio member, W i -part of the total investment in a portfolio invested in i portfolio member.
Reading the stated formula based on (4), we may conclude that the beta coeffi cient portfolio represents a weighted average of the individual beta coeffi cients of the securities from the portfolio, where the shares of the total market value of the portfolio presented by each security are weighted. Numerous organizations regularly publish calculated beta coeffi cients for shares which are the subject of active trading. Although this concept is not free from defi ciencies, it represents an acceptable and frequently used base for quantifying the systemic risk of an individual securities or portfolios as a whole.
The systemic risk (S r ) of securities represents a product of the beta coeffi cient and the standard deviation of the market return (std (R M )):
Analogically to the previous one, if the systemic risk of individual securities is given, then the systemic risk portfolio can be calculated (S rp ):
It can be concluded that the main purpose of quantifying both systemic and unsystematic risks calculate the overall portfolio risk. A large part of the total risk can be eliminated by diversifi cation. As long as the greater part of the total risk can be eliminated by diversifi cation, there is no economic demand that the realized return be tied to an overall risk. Instead, the realized return can be expected to be associated with a part of risk which cannot be eliminated (systemic risk).
SELECTION OF PORTFOLIO WITH THE BEST CHARACTERISTICS
Combining diff erent securities available on the market, it is possible to get a large number of portfolios. However, all possible combinations have their border distribution. Since the fi nancial market investor has a possibility of combining a large number of securities, the limit distribution has the form shown in Figure 5 . A set of possible portfolios is shown as a shaded area AHBQ. This set of portfolio satisfi es the assumption that investors have perfect and homogeneous expectations regarding a future return of securities.
It should be noted that not every portfolio in the set of portfolio possibilities is interesting for consideration. For example, it is the case with the portfolios over which other portfolios clearly dominate. One portfolio will dominate over another if it has a lower standard deviation for the same expected return, or a larger return for the same standard deviation. Portfolios dominated by other portfolios are known as ineffi cient portfolios in the fi nancial theory. All portfolios within the set of portfolio possibilities (such as P 1 , P 2 , P 3 ) are those dominated by the portfolio on the le$ side of the portfolio border. This le$ border is known as the set of portfolio possibilities with a minimum standard The question is what happens if in the effi cient set -apart from risky securities -there are risk-free securities, whereby these risk-free securities can be borrowed at a single risk-free rate of return. Initially, a portfolio consisting of only one risky security is analyzed (x 1 ) and one risk-free securities (x f ). The expected return of the portfolio is (Blake, 2000) : (7) where:
r f -the risk free rate of return, θ 1 -the proportion of wealth contained in the risky securities value, θ 2 = 1 -θ 1
The standard deviation of the portfolio is:
which results from the defi nition saying that the risk-free rate of return has a zero variance (σ 2 f = 0) and is not correlated with the return of risky assets (σ 1f = 0). Equations (7) and (8) give a linear set of portfolio possibilities. At point C, the investor forms a portfolio by investing in risk-free assets (return on the portfolio is rf and the portfolio risk is zero). At point M (Figure 6 ), the investor forms a portfolio by off ering funds in risky investments, with an expected return r i and an expected risk σ i . At any point located between C and M, part of the portfolio makes a risky investment (that is, 0 < θ 1 < 1), and another part makes risk-free investments.
By fi nding a set of portfolio possibilities for riskfree investments and one risky investment, a set of portfolio possibilities and an effi cient set can be found when a risk-free investment is combined with a risky investment ( Figure 6 ). For example, when a risk-free investment is combined with a risky portfolio K, a set of portfolio possibilities forms CKP. Similarly, when a risk-free investment is combined with a risky portfolio A, a set of portfolio possibilities CAJ is created.
Figure 6
The set of portfolios with risk-free assets return and that all eff ective portfolios will be evaluated in balance according to the previous equation. In other words, the rate of return required in order for an effi cient portfolio to be in equilibrium will be given by r p , if its level of risk is given by σ p . Each investor's optimal portfolio will be formed through the combination of the market portfolio and risk-free securities. The exact combination of the market portfolio and risk-free securities depends on the degree of an aversion towards risk. Namely, the optimal portfolio is determined by the point at which the indiff erence curve is tangent on the CML (Figure  7 ). At this point, the slope of the indiff erence curve (which measures the marginal rate of the substitution risk and return) is equal to the slope of the CML (which measures the marginal transformation rate of risk and return: (11) where:
MRS 1 -the marginal rate of the substitution of risks and returns, MRT 1 -the marginal rate of transformation of risks and return (the market price of risk).
The equation is the standard optimality condition in an economy and can be used to calculate the proportions of the market portfolio and risk-free securities in the optimal portfolio. Because of the homogeneity expectations in the construction portfolio, investors will not make their specifi c combinations of the available securities. Each investor will construct a portfolio that is the same as the optimal portfolio, and will do so taking into consideration his own funds.
Considering the previously said, a conclusion can clearly be made, i.e. the starting hypothesis can be confi rmed, if a set of securities within which a choice can be made is given, the portfolio theory provides an opportunity for the investor to decide which combination of securities results in the highest return for the given risk.
This set of portfolio possibilities dominates over the CKP, for each portfolio on the line of the CAJ has a higher expected return than any portfolio in line CKP, with the same standard deviation. The set of portfolio possibilities which are not dominated by any other, there is the one resulting from combining a risk-free asset with a risky portfolio. In Figure 6 , portfolio M is one lying at the tangent point between a segment line CML and the convex sets of the AMKB risky portfolio. When there is a risk-free asset that can be borrowed or given at the same risk-free rate, an effi cient set includes all portfolios made of the combination of risk-free investments and risky portfolio M. It implies that an eff ective set on the segment line is the CML. The slope coeffi cient of the eff ective border portfolio CML represents the market price of risk indicative of how much an additional return, above the risk-free return, the investors demand to expose the unit of the additional risk:
The market price of risk = 
r p -the expected portfolio return line CML, σ p -standard portfolio deviation line CML.
As long as there are homogeneous expectations regarding risk and return, each investor will agree with the fact that the market price of risk is, at the same time, the marginal rate of risk transformation and
A CRITIQUE OF MODERN PORTFOLIO THEORY
The main idea which modern portfolio theory is based on is that the selection of securities for a portfolio is not based on the desired performance of securities. Modern portfolio theory has shown that a portfolio with the maximum expected return does not have to be the best alternative when risk is also included in the analysis. If investors make an eff ort to reduce the portfolio risk, it is not enough to invest in diff erent securities; however, it is necessary that they should invest in securities with a high covariance. In that way, investors are enabled to form a set of effi cient portfolios dominating over the set of all possible combinations of available securities. Each portfolio situated on the effi ciency frontier includes an effi cient exchange between the return and risk. In other words, the overall risk which the effi cient portfolio is burdened with will be compensated for at a recognized market price by unit of risk.
Portfolio theory has shown that, instead of a random selection and random outcomes, there are both an optimal selection and outcomes as well. This is the optimal portfolio which is in the tangency point of the indiff erence curve on the effi ciency frontier. The investor is indiff erent in selecting any combination of risk and the expected return on the same indiff erence curve. The portfolio on the effi ciency frontier whose tangent is not the indiff erence curve does not represent the optimal portfolio because it does not lead to the maximum utility function of the investor. Therefore, what is considered to be an optimal portfolio for one investor does not have to be an optimal one for another.
The procedure of calculating the statistical measures of return dispersion in the model is accurate, but also a complex that the number of securities included in the portfolio increases. Also, the model assumes the onehundred-percent accuracy of the input parameters, which is not the case in practice. Michaud (1989) defi ned this problem as one of the much greater sophistication optimization of algorithms in relation to the quality of input parameters, i.e. forecasting. The problem of assessing the input parameters gains importance when taking into account that the assessment of input parameters -the expected return and risk -is performed on the basis of an average value of historical data. This concept rejects the multivariable nature of a problem, so the assessment of the expected return, variance and covariance is always accompanied by a certain error. In this regard, Konno and Yamazaki (1991) have suggested the use of the absolute deviation of random variables, by which linear programming is done instead of the quadratic one. According to them, the absolute deviation of a random variable is the expected absolute value of the diff erence value by the random variable and its mean value and represents a linear measure of risk consistent with a stochastic dominant order. Chopra and Ziemba (1992) point out that the eff ect of maximizing the error for input parameters also depends on the investor's risk preferences. In the case of the higher risk propensity of an error in the mean values are signifi cant from the errors in the variance and covariance, as in the case of an aversion towards the risk of errors in the assessment of the expected return, is approximate to the impact of errors in the assessment of the variance and covariance. The reason for this is that the investor who has an aversion to risk it more important to mini mize the portfolio risk rather than increase the expected return; thus there is an error in the assessment of the expected return of less signifi cant than the errors in the assessment of portfolio variance. Independently from the degree of aversion towards risk is considered are considered to be the most signifi cant errors of mean value, then the error in variance, while the errors in covariance have the least impact on the optimal portfolio (Tumminelo et al, 2007) .
A model of optimal portfolio choice also ignores the liquidity factor. The consideration of liquidity constraints in the process of determining a set of effi cient portfolios related to the classical limit of effi ciency leads to a small increase in return and/or risk reduction.
Numerous studies (Back, 2010; Semmler, 2011; Chapados, 2011; Belka & Schneider, 2011) show that the distribution of the return series of securities deviates from the planned distribution by the model assumptions. The presence of asymmetry and the absence of fl a% ening in relation to the normal distribution suggest a conclusion that the expected rate of return and the variance are insuffi cient to perform portfolio optimization. The contribution of portfolio securities to the variance is mainly determined by the covariance of the observed securities and all other securities in the portfolio (Rubinstein, 2002) . Mandelbrot (1963) has pointed out that the historical price data and return are not permanent, so the statistical measures of the mean value take diff erent values at diff erent times. Large and immediate changes in the prices of securities frequently occur, and it is easier to describe stochastic models. The successive price changes of securities do not seem independent, but are refl ected through the identifi ed pa% erns, which is the basis of a technical analysis. The pa% ern is diff erent from the normal distribution because it has a pointed tip, rounded "shoulders" and thickened edges.
CONCLUSION
The global fi nancial crisis and the recession have highlighted a danger of using innovative fi nancial solutions, a high fi nancial leverage, failures in risk management in the fi nancial sector and a growing connection between subjects in terms of an increased exposure to a systemic risk. It is obvious that in such an environment a new risk management model based on the early identifi cation of all the risks and the study of their mutual infl uence are required, as well as the expanded concept of risk management based not only on avoiding risk but also on the use of it. In this regard, risk control has to be versatile. This basically creates a stable environment for business and a be% er use of the available capital.
Exposed positions are developed with an a% empt to indicate the method of selecting the best alternative investment market. In this presentation, it was noted that a weak correlation of securities reduces risk without reducing the return. However, the growing integration of national markets simultaneously reduces possibilities for achieving the positive eff ects of portfolio diversifi cation.
By fi nancial innovations and new approaches to risk management, investors try to reduce the risk and take advantage of opportunities being off ered by the global fi nancial market. An eff ective risk management system means to clearly defi ne the strategy and risk management policies, as well as the carriers of the risk management system. It is necessary that business processes and procedures for identifying, assessing, measuring and controlling risk should be defi ned. Additionally, sophisticated models provide diversifi cation of risk and the assessment of an adequate amount of capital fi nancial institutions. However, one must not forget that models cannot be a substitute for the man. Therefore an early warning detection of weak signals, the production of alternative scenarios -in the case of applying the best scenarios, i.e. constructing other portfolios and in the case of selecting the optimal portfolio.
The aforementioned risk measurement models represent a stable and reliable description of reality. However, because of a continuous growth in the systemic risk, future studies will require an application of an expanded concept of risk management, which in addition to the conventional approach to risk management also includes the process of considering the interaction of various risks. The global fi nancial crisis has shown that during the degree of assessment to the risk exposures there is not enough a% ention dedicated to quality dimension, i.e. organization, management, incentives, processes and people. That involves shi$ ing a% ention from seeking technical weaknesses of the risk management model to increase fl exibility in risk management, recognizing the importance of the psychological factor causing change in the behavior of market participants and a comprehensive approach to risk management. Undoubtedly, this would lead to an improvement of risk management in fi nancial fl ows today.
